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HYDROXYCrraiC ACID COMPOSmONS 
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^ OF THE INVENTION 

directed to hydroxycitric acid ("HCA") composidons, 



-j-jiis invention is 
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backgB ound of the invention 

known forexnu^uus (Academic Press, 

HCA U know » MM - >« - - W" """"t „ 
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5 also disclosed 

which increases mc ^ worn«omc so as to facilitate storage 

nrrferred fietftor that die RCA composition be nonhygroscopic so as 

and, at tne 
&c consume- 

crr WMAA ,aco ji.^-Md as a total mechanism 

manufactured by InlerHealth Company and is manceteo. as a hot 

herein by reference, i p , calcium salt of the free form 

«n and is typically in the stabilized nonlactomzed calcium sa. 

Garcinio sp a°a is ryp»-» y z - c d essentially water 

ln me ^der form, such products are non-hygroscopic and essennauy 

30 SSS— 



WO OO/15051 



PCT/US99/21099 



theproduct(s) contain undesirable metals, or potassium. CITRIMAX^RCA 
compositions containing pure calcium salts of RCA tend to lose the natural flavors of the 
Garcinia sp fruit and in the liquid form of CITRIMAX™, while being water soluble and 
containing both free fonns and lactone forms of HCA, they tend to be strongly acidic. 
5 Furthermore, the liquid fonns contain only, at the most, 48% by weight of HCA in the 
composition. 

In view of the foregoing, there is a need in the art for a product which has more 
than only some of the desired properties for 25 oral consumption and use as a dietary 
10 supplement or in a food product It is therefore an object of the present invention to 
provide an HCA composition or extract which overcomes the disadvantages of the prior 
art compositions above, providing an orally acceptable composition which can be easily 
added to food products, made into dietary supplements and/or which at least provides the 
public with a useful choice. 

15 

SUMMARY OF THE INVENTION 

It has been surprisingly found that partial conversion of HCA to its calcium salt 
results in a form of HCA which has all of the above-mentioned desired properties for 

20 oral consumption and use as a dietary supplement and/or in a food product. This partially 
converted calcium salt form of HCA retains the, natural flavor of the Garcinia sp fruit 
from which it is obtained, is highly water soluble, has minimum hygroscopicity, and can 
be prepared without die addition of the undesired metals, such as sodium and potassium 
Furthermore, it can be advantageously produced as a cream colored free-flowing powder, 

25 which makes it not only more suitable for addition to dry food products, but makes it 
more aesthetically pleasing to the consumer. Previous forms of HCA include tan colored 
powders, golden viscous liquids and clear solutions. 
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In addition to achieving the above-mentioned desired properties for oral 
consumption, die partial calcium salt of HCA results in a composition or extract which 
contains greater percentages of HCA than have ever before been achieved. 

5 In- accordance with a first aspect of the present invention, a hydroxycitric acid 

(HCA) compos^ 011 or extract which is potassium-free is provided, and comprises a 
partial cal^ ium of HCA with less than about 2% sodium by weight of the total 
amount of HCA present in the composition or extract. The amount of HCA present in the 
composition is up to 65% by weight of the total, and the amount of calcium is between 

10 about W° a*"" a ^ out 2*% weight of HCA present in the composition or extract. 

Ixi accordance with a second aspect of the present invention, a dietary supplement 
or food product is provided which comprises a partial calcium salt of hydroxycitric acid 
(HCA) in an HCA composition which is potassium-free and which contains less than 2% 
15 sodium by weight of HCA present 

As a third aspect of the present invention, a method is provided for preparing a 
partial calcium salt of hydroxycitric acid (HCA) from a fruit of Garcirda 5/7., wherein the 
calcium salt of HCA essentially retains the original flavor of the Garcinia sp. fruit from 
20 which it is prepared. The partial conversion of HCA to its calcium salt enables a 

composition or extract which has an increased percentage of HCA, up to 65% by weight 
of die composition or extract, to be obtained in an extract from Garcinia sp. fruit. 

As a fourth aspect of die present invention, a method for inhibiting lipogenesis, 
25 suppressing appetite and/or promoting weight loss is provided in which a partial calcium 
salt of hydroxycitric acid (HCA) is produced in a form suitable for oral consumption and 
orally administering an affective amount of the partial calcium salt of HCA to a patient in 
need thereof Other forms of the HCA salt are also contemplated within this aspect of 
the invention. 

30 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Tbc ^ calcic salt of HCA of the present invention has the formula: 
H 



HO-C-COO' 



"TJblc^o-po^ F ^ OT no re ,aK M «o.o fW *co m po»nd S copses 

It been found ma. p«ual converaio. of HCA «. is c*lcium rah -. only 
( O dirainanon of undesirable raatesials such as weals and sodium chlonde, 

^^oftooui.^s^i.i.obausod^^oftosour-steofto 

^ i„ she Gon**. V. ftom which i. is derived, is maurtmned. 
„ ^ mn un^usp».oooUf<,p^M^^-4^J^ 

71 ^^ofHCA^iotooo^^av^lcprodoc. 
calcium sal. hydroxycioic acid (HCA) generally involves washing me Gafcsnsa raid, 
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extracting HCA from the rind, producing an insoluble calcium salt of the extracted HCA, 
partially dissociating the calcium salt and separating out the partial calcium salt of HCA 
by precipitation or * c Uta* 

5 More specifically, the method for preparing the extract comprises preparing a salt- 

free solvent extract from the Carcinia sp. rind, preferably by hot extraction with acetone 
and alcohol- The extract is then converted into an insoluble calcium salt of HCA, 
specifically calcium hydroxy citrate, and removing the components which produce the 
undesired non-acidic properties, such as color, polyphenols compounds, sugars and 

] 0 pectins, which will not precipitate, by washing the calcium hydroxycitrate. Next, the 
calcium hydroxycitrate is partially dissociated by adding dilute sulphuric acid so as to 
form calcium sulphate and partially converted calcium salt of hydroxychric actdL The 
calcium sulphate is then filtered out and the filtrate, enriched HCA solution of partial 
calcium salt is concentrated to approximately 50% total solids under reduced pressure. 

1 5 The concentrate is then treated with acetone (90%) and alcohol (90%) so as to crystallize 
the concentrate and form a white crystalline, highly soluble HCA extract. 



The above method, which converts HCA to its partial calcium salt, surprisingly 
enhances the amount of HCA present in the HCA extract, relative to what has been done 
20 in the prior art The composition or extract prepared according to the present invention 
can contain as much as 65% RCA, by weight of the total composition, preferably the 
amount is between 55-65% by weight of the total composition. 

The amount of calcium is between about 8% and about 26% by 15 weight of the 
25 total amount of HCA present in the composition. It has been found that when the 

amounts of calcium are outside this range the properties desired for oral consumption are 
not obtainable. For example, below about 8% it has been surprisingly found that the 
composition obtained has a strong sour taste. Furthermore, when the amount of calcium 
is below about 8% it is difficult to form a powder. When the amount of calcium exceeds 



6 



PCT/US99/21099 

WO O/! 3051 

about26°/- the composition is less soluble. In Has regard, reference is made to Example 
3 below. 

w ratio of the amount of free form of HCA to the amount of lactone form of 
HCAof the composition obtained according to the present invention is preferably on the 

, 1,0*1-0 75 The amount of sodium present in the composition prepared 
Ic^Lg tome prevention comprises lessthanabout^by weight of the total 
*^ mt q{ H CA present in the composition. The composition is also essentially 
v— free. 



° Techniques used to measure the amounts of HCA present in a composition or 

^ are those well known in the art Examples of such techniques include high- 
6 performance Hquid chrom atography (HPLC) and gas chromatography mass spectroscopy 
!L S , Such methods can determine the presence of specific acids and amount of 
« ^ Jdp«— i"-^- R-^« — •Ttal— T-J-^CK-d. 
F cm oi^(1994),^Sunmwyof«Hydroxycimc 
me industrial Laboratories Company) and Kucera, P. et al, "Differential Frontal 
A^is of Carboxylic Acids.," Journal of Chromatograpby, 210 (1981) 373-388. 

The composition of the present invention can be produced in any form, for 
, e Uqui d or solid; however, it can be advantageously produced in a powder form, 
^Zbfy as a cream colored free-flowing powder. Powder forms are desirable because 
*2 „ CA i„ solution rapidly converts to the lactone form and the lactone form has been 
shown to be unable to inhibit, or at least to a lesser extent inhibit, ATP-citrate lipase, the 
* erovme involved bhpogenesrs. Previously, it has been difficult to obtam a powder form 
^ extracts, and never before has one been made which contains all of the above- 
mentioned desired properties for oral consumption. 

to a powder form, the HCA composition can be added separately to food products 
^ ffi6 food product has been prepared, e.g., sprinkled on top of cereals and the like, or 
30 incorporated into the food product during its preparation. Furthermore, due to its high 
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<o.ubilitv compositions of the present invention can be dissolved in a liquid 

! ^^ningabcveragc. Other conventional pharmaceutical forms include, but are 
ILd to, tablet, capsule, suppository, suspension, emulsion and gel. Furthermore, 
food promts contemplated include, but are not limited to, snack bars, baked goods, 
5 beverages and products generally well known in the health and diet industry. 

The HCA composition of the present invention may be mixed with conventional 
• or ^organic inert pharmaceutical carriers suitable for either oral or parenteral 
lotion, such as water, gelatin, lactose, starch, magnesium stearate and other 
10 pharmacetrrically acceptable stearates, talc, vegetable oil, gums and the bke. 

The compositions may be subject to conventional pharmaceutical expedients, such 

as stenliz»ti° n and can contain conventional pharmaceutical expedients, such as 

^leZatives, stabilizing agents, emulsifying agents, buffers and the like. Other 

,5 Laneutically effective compounds may also be added to the compositions of the 

. Z n Such compounds will depend on what the consumer is attempting to 
invention- * t . . . 

Us h Examples of such other compounds include, but are not hmrted to, 

Zganese, vitamin B12, folic acid, vitamin B-6, chromium and vanadium compounds, 

zinc and other compounds involved in carbohydrate metabolism. 

J The partial calcium salts of HCA may be used to control energy levels, for 

assis6ag ^ certain metabolic conditions or abnormalities and for modifying appetite, in 

ax* „ to other uses described above, involving the same biochemical reactions, 
addition w w mr* a *u a 

Athletes may also benefit from extracts containing partial calcium salts of HCA for the 
25 positive effects it has on glycogen i.e., pioirwtion of glycogen storage. 

Optimal dosages of compositions according to the present invention will be easdy 
determined by a person of skill in the art and will, of course, be based on parameters 
such ^ what ,he desired effect or reason for taking the composition is, for example, 
larger or smaller doses may be required for different functions, the body weight of the 
30 consumer and the form of actaimstratum. 
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Rec ent clinical trials have shown that 500 milligrams of Garcima extract which 
contained approximately 250 mg of HCA in addition to 100 micrograms of chromium m 
^L-t>ound form, taken three times daily, was therapeutically effective. 

5 m tlie dry form the composition can he added to the food product during 

preparation of the product 

^ term "retaining the original taste of the natural Garcima sp." means, when an 
_ cpared in accordance with the present invention is subject to an appropriate 
T*T as discussed in Example 1, and compared to the original Garciniasp of fruit 
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extract 



The term "essentially potassium-free" means that the amounts of potassium are 
15 not detectable using known techniques in the art for detecting potassium in HCA 



extracts. 



The term "essentially sodium-free" means less than about 2% sodium is detected, 
wherein the percentage is by weight of the total amount of HCA present in the extract 
20 ^^^^'^^^^^'^^^'^^ 
sodium. 

The term "enhancing the amounts of HCA present in the composition or extract" 
fce amounts of HCA present in the HCA composition are increased or greater 

25 Lccmposinouspre^^ 

prcsent invention is known to contain as much as 65% RCA by wetght of me total 



9 



PCT/US99/21 099 

WO OOS* 5051 

The ^thod of the present invention will be described in further detail by way of 
reference to the followmg examples which are merely exemplary and which are not 
intended to limit the scope of the invention. 

5 EXAMPl^ 1-Method for Preparing a Partially Converted Calcium Salt of HCA: 

50O grams of dried Garcma rind raw material is washed with approximately 2 
U^ofwaterinastainlesss.e.vessel. 

tm acetone/80% alcohol on a continuous basis with approximately 5 liters of 80% 

solution. AttmsstagetherecoveryofHCAisoftheorderW'/o^-/.. 

Ncxt , approximately 2kgs of Fuller's earth (a kaolin containing aluminum 

hnur with continuous agitation at approximately 50 RPM. The nnxture is then 
one nour * 

permitted to settle for a period of about two hours. 

Following this, the setded mixture is filtered throng abed of a filter aid in a 
n - fiiee The filtrate obtained is concentrated by removing me solvent under reduced 

Loscontainingap^ * 
vidd at this stage is about 95% of the extracted HCA. 

The concentrated extract ts agam filtered through a bed of a 20 filter aid in a 
< to remove any insoluble matter thereby obtaining a filtered extract Calcium 

flt9bout85 . The rmxture 1S then filtered through a centrifuge and the filtrate is 
awarded. Tbe cake obtained is washed continuously with about 10 liters of water unul 
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the filtrate is coloriess and no solids are extracted from the filtrate. The yield of HC A at 
this stage is about 98%. 

ta tbe next stage the wet cake of calcium hydroxy citrate obtained is treated with 
100 ml of 2M sulphuric acid solution to convert the calcium hydroxycitrate to partial 
calcium salt of HCA and calcium sulphate. Calcium sulphate is removed by 
centrifugation and washed in about 500 mis of water. The filtrate is treated with 
activated carbon (about 250 gms at 75 °C for 2 hours under agitation, cooled and 
{thsKd) The filtrate is concentrated to about 225 gms of partial calcium salt of 
hydroxycitnc acid (HCA), the total solids being about 50%. The concentrate is treated 
with 90% acetone/90% alcohol to obtain pure crystalline, highly soluble partial calcium 
sahofHCA 



15 



EXAMPl^ 2-Aoalysis of Properties 

The properties of a composition or extract according to the present invention, 
prepared in accordance with the method set forth in Example 1, was characterized and 
compsred to the properties of the known commercially available OTRIMAX™ products 
prepared by The InterHealth Company. The results are set form in Table 1 as follows. 



20 
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TABLE 1 



5 



15 



Property 


Partial 

Calcium 

Salts 


CITRIMAX™ 
REGULAR 


CITRIMAX™ 
HCA 600SXS 


CITRIMAX™ 
LIQUID 




Cream color 
free- 
flowing 
powder 


Tan colored 
free- 
flowing 
powder 


Cream color 
free- 
flowing 
powder 


Golden 
colored 
clear 
liquid 


Purity of HCA 

hv wt% of 
extract ^^^^^ 


55-65% 


45-55% 


55-60% 


40-48% 


1 Calcium by wt 
% of HCA 


8-26% 


24-34% 


14-26% 


Nil 


^Afiimn by 
1 wf/oofH5 :A 


Nil 


8-12% 


Nil 


Nil 


I Potassium by 
wt%HCA 


Nil 


Nil 


24-40% 


Nil 


| Solubility 


100% 


70% 


100% 


100% 


Natural 

1 taste 


Present 

(Moderate 

acidity) 


Nil 


Nil 


Very Strong 
acidity 


Hygro- 

scopicity 


Nil 


Nil 


Nil 


N/A 


Ratio offeree 
form HCA to 
Lactone 


1:0.75 


1:0 


1:0 


0.8.1 
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p a t>le 1 shows that the extracts in powder form, prepared according to the present 
invention and containing partial calcium salts, have the highest purity of HCA compared 
to known CITRJMAX™ extracts/products and are potassium and sodium-free. Further, 
the extracts of the present invention retain the natural flavor of the original Garcinia sp. 
from which the extract is derived. 

The techniques used for analyzing the above products are well known in the art 
and are referred to below, as follows: 

Determination of HCA using HPLC. 

Determination of Calcium using atomic absorption spectroscopy. < 
Determination of Potassium using atomic absorption spectroscopy. 
Determination of Sodium using atomic absorption spectroscopy. 
Determination of Solubility using the Solubility Test described in USP XXIII. 
Determination of Taste was carried out by a panel of 10 people who were 
(i) given a piece of dried Garcinia rind and (ii) after tasting the rind they were 
given about 1-5 mg of the Garcinia extract, in powder form, prepared according to 
the present invention. They were asked whether the rind and the powder tasted 
the same. They all agreed that the powder had a taste which was substantially 
simile to the rind. 

Determination of Hygroscopicity was carried out by testing the moisture content 
before and after exposure to the atmosphere for 1 hour, by methods described in 

uspxxm. 

Determination of Ratio using HPLC. 



13 



PCT/US99/21099 

WOOO/* 5051 



EXAMPL^S-Calcium 

The effect of the amount of calcium present in the prepared extracts according to 
the present invention on the properties of the extract, in a powder form, was carried out 
and the res** 1 * m presented in Table 2 below. 

TABLE 2 



Amount of calcium-below 8 wt% 


Amount of calcium above 26 wt% 


Powder form was difficult to obtain 


Increased pH 


Highly hygrcscoP 10 . 


Not reported 


Strong soy ggg 


Minimal sour taste 


Increased lactone form of HCA 


Not reported 


Highly soluble 


lowered solubility 



10 



15 



20 



FroD1 the results it can be seen that when the amount of calcium is outside the 
range of between about 8% and about 26% by weight of the total amount of HCA 
present in the HCA composition of the present invention, the desired properties of the 
present invention which make it suitable for oral consumption are not obtainable. The 
poperies of the extracts tested having amounts of calcium below about 8wt% and above 
about 26 wt%, respectively, were determined, using the same analytical techniques as in 
Example 2- 
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What we claim is: 

j A composition comprising a hydroxycitric acid (HCA) partially converted 
to acalcium salt of the HCA, which composition is essentially potassium-free and which 
is prepared from an extract of Garcimasp. , 

2 The composition of claim 1, in the form of. a free-flowing powder. 

3 . The composition of claim 1, further comprising less than about 2% sodium, 
by weight of the total amount of HCA present in the composition. ' 

4 . The composition of claim 1, further comprising the partial calcium salt in 
an amount of between about 8% and about 26% by weight of the total amount of HCA 
present in the composition. 

5. The composition of claim 1, wherein the partial calcium salt of HCA has 
the formula: 

? 

5 n 




6. The composition o 1 claim 1, wherein the amount of HCA is between 55-65 
% by weight of die total composition. 

7. A composition comprising up to 65% hydroxychric acid (HCA) by weight 
of the total composition, between about 8% and about 26% calcium, less man about 2% 
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sodium, said percentages for calcium and sodium being by weight of the total amount of 
HCA present in the composition and being essentially potassium-free. 

8 The composition of claim 7, wherein the HCA is extracted from Garcinia 
sp of fruit and retains the natural flavors of the original Garcinia sp. of fruit from which 
the HCA is extracted. 

9 The composition of claim 7, further comprising a phannaceutically 
acceptable carrier or excipient. 

10. A dietary supplement comprising a composition as claimed in claim 1 . 

11 A food product comprising a composition as claimed in claim 1. 

12. A method for preparing an hydroxycitric acid (HCA)extract containing a 
partial calcium salt of HCA comprising the steps of: 

extracting HCA from Garcinia sp. of fruit by solvent extraction so as to obtain an 

HCA solvent extract, 
5 rein0 ving any non-acidic impurities present in the HCA solvent extract, 

converting the extract into an insoluble calcium hydroxycitrate, 
partially dissociating the calcium hydroxycitrate to form a partially converted 
calcium salt of hydroxycitric acid, 

separating out the partially converted calcium salt of HCA, and 
10 concentrating the remaining HCA enriched partial calcium salt of HCA solution. 

13. The method of claim 12, wherein the amount of HCA present in the 
concentrated HCA enriched partial calcium salt solution is between 55-65% by weight of 
the total RCA solution. 
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14 . The method of claim 12, further comprising crystallizing the concentrated 
RCAsolu** on 

, 5 A method for inhibiting lipogenesis, promoting weight loss and/or 

suppressing * » mdividual admimStering 80 8,0011111 ° f B 

compositiol 



, n of claim 1 to an individual desiring such effects. 



16. 

oralconsuxnption. 



The method of claim 15, wherein the composition is in a form suitable for 
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